Protective effects of the calcium antagonists diltiazem and TA3090 against hepatic injury due to hypoxia.
Recent work has shown that dihydropyridine-type calcium channel blockers such as nitrendipine protect against ischemic liver damage in the rat in vivo (Thurman RG, Apel E and Lemasters JJ, J Cardiovasc Pharmacol 12: S113-S116, 1988), suggesting that calcium antagonists may have clinical value in preventing ischemic and hypoxic hepatic injury. This study was designed to examine the effects of two benzothiazepine-type calcium channel blockers, diltiazem and TA3090, in the hypoxic perfused rat liver. Livers were isolated and perfused briefly with oxygen-saturated buffer, followed by perfusion for 80 min with nitrogen-saturated buffer with diltiazem or TA3090 (20-200 microM), and concluding with 20 min of perfusion with oxygen-saturated buffer. In control preparations, maximal lactate dehydrogenase (LDH) release into effluent perfusate following hypoxia averaged about 1100 U/L. Diltiazem and TA3090 decreased LDH release at all concentrations studied; both drugs were most effective at the 100 microM concentration (71 and 73% inhibition, respectively). Oxygen uptake by control livers decreased 78% following hypoxia; diltiazem and TA3090 reduced this effect markedly, with maximal effectiveness again observed with 100 microM (O2 uptake was decreased by 22% with 100 microM diltiazem and by only 9% with 100 microM TA3090). Histological examination for nuclear uptake of the vital dye trypan blue revealed necrosis of parenchymal cells along with cell shrinking and consequent expansion of the sinusoids in control livers. Perfusion with diltiazem markedly reduced parenchymal cell death but did not alter the pattern of cell damage observed. In contrast, livers perfused with TA3090 during hypoxia had virtually no parenchymal cell damage, although moderate damage to nonparenchymal cells in the sinusoids occurred. The difference in mechanisms responsible for the phenomena which occur with diltiazem and TA3090 is not completely understood; however, these and other calcium antagonists clearly have powerful hepatoprotective effects against ischemia and hypoxia.